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Materials and Methods:
Peptides 3-6 were prepared and studied as the trifluoroacetate (TFA) salts. *"H NMR 1D,
TOCSY, NOESY, ROESY, and DOSY experiments for peptides 3—6 were carried out as

previously described. *

Synthesis of macrocyclic -sheet peptides 3-6.

Macrocyclic B-sheet peptides 3—6 were synthesized using procedures previously reported
for the synthesis of 1 and of other macrocyclic f-sheet peptides.?** Boc-Orn(Fmoc)-OH was
used to introduce the 8-linked ornithine turn units. Fmoc-Hao-OH was used to introduce the
unnatural amino acid Hao.*® Standard Fmoc-protected amino acids were used to introduce the
other residues: Fmoc-Ala-OH, Fmoc-Asp(OtBu)-OH, Fmoc-GIn(Trt)-OH, Fmoc-Glu(OtBu)-
OH, Fmoc-Leu-OH, Fmoc-Lys(Boc)-OH, Fmoc-Phe-OH, Fmoc-Phe(p-iodo)-OH, Fmoc-

Ser(OtBu)-OH, Fmoc-Thr(OtBu)-OH, Fmoc-Tyr(OtBu)-OH, and Fmoc-Val-OH.

! Pham, J. D.; Demeler, B.; Nowick, J. S. J. Am. Chem. Soc. 2014, 136, 5432-5442.

2 Pham, J. D.; Chim, N.; Goulding, C. W.; Nowick, J. S. J. Am. Chem. Soc. 2013, 135, 12460-
12467.

®  Cheng, P.-N.; Nowick, J. S. J. Org. Chem. 2011, 76, 3166-3173.

4 Cheng, P.-N.; Liu, C.; Zhao, M.; Eisenberg, D.; Nowick, J. S. Nat. Chem. 2012, 4, 927-933.

> Nowick, J. S.; Chung, D. M.; Maitra, K.; Maitra, S.; Stigers, K. D.; Sun, Y. J. J. Am. Chem.

Soc. 2000, 122, 7654-7661.
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X-ray diffraction data collection, processing, and structure refinement.

Crystals of macrocyclic $-sheet peptide 3 were flash-frozen in liquid nitrogen prior to
data collection. Diffraction data for macrocyclic 3-sheet peptide 3 were collected on beamline
7-1 at the Stanford Synchrotron Radiation Lightsource (Stanford, CA) at 1.00 A wavelength to a
resolution 1.75 A at 100 K. [Data were collected at 1.00 A wavelength to take advantage of the
maximum flux of the beamline and obtain a reasonable anomalous signal from the iodine groups
(f” = 3.3).] Data were collected over 180 degrees with a 0.5 degree oscillation. The data were
integrated and scaled with XDS,® and merged with Aimless.” The space group was initially
determined to be C222,; after an analysis of the data with Xtriage in the PHENIX software
suite,? it became apparent (multivariate Z score L-test > 3.5) that the data better fit a lower space
group with pseudomerohedral twinning.? Data were reprocessed in the C2 space group and

refined with the appropriate twin law (-h, -k, ).

®  Kabsch, W. Acta Crystallogr. Sect. D: Biol. Crystallogr. 2010, 66, 125-132.

" (a) Evans, P. Acta Crystallogr. Sect. D: Biol. Crystallogr. 2006, 62, 72—-82. (b) Evans, P. R.;
Murshudov, G. N. Acta Crystallogr. Sect. D: Biol. Crystallogr. 2013, 69, 1204-1214.

8 Adams, P. D.; Afonine, P. V.; Bunkoczi, G.; Chen, V. B.; Davis, I. W.; Echols, N.; Headd, J.
J.; Hung, L. W.; Kapral, G. J.; Grosse-Kunstleve, R. W.; McCoy, A. J.; Moriarty, N. W.;
Oeffner, R.; Read, R. J.; Richardson, D. C.; Richardson, J. S.; Terwilliger, T. C.; Zwart, P. H.
Acta Crystallogr. Sect. D: Biol. Crystallogr. 2010, 66, 213-221.

9 Larsen, N. A.; Heine, A.; de Prada, P.; Redwan, E.-R.; Yeates, T. O.; Landry, D. W.; Wilson,

I. A. Acta Crystallogr. Sect. D: Biol. Crystallogr. 2002, 58, 2055-2059.
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Initial positions for the iodine groups were determined using hybrid substructure search
(HySS) in the PHENIX software suite.®*° Coordinates for the iodine groups determined by HySS
were used with Autosol to generate the initial electron density map. Two macrocyclic 3-sheet
peptides 3 and two 2-methyl-2,4-pentanediol molecules were found in the asymmetric unit.
Iterative rounds of refinement and model building were done with phenix.refine and Coot,™
respectively. Each structure during the iterative model building was refined with riding
hydrogens, TLS parameters, anisotropic B-factors for 4-iodophenylalanine residues, and with the
twin law (-h, -k, I). Statistics for the final refinement of macrocyclic $-sheet peptides 3 were
Rwork = 17.94% and Rsree = 21.97%. The crystal structure was deposited to the Protein Data Bank
(PDB) with PDB code 4Q8D.

PyMOL was used to generate images from the crystallographic data. A p-strand of three
glycine residues (G3) was used to replace Hao in generating a cartoon of the Af1s_»3 hybrid
strand, QKLV-Hao-ED. Specifically, the pdb coordinates for the unnatural amino acid Hao were

used to generate triglycine segments.

19 Grosse-Kunstleve, R. W.; Adams, P. D. Acta Crystallogr. Sect. D: Biol. Crystallogr. 2003,
59, 1966-1973.
1 Emsley, P.; Lohkamp, B.; Scott, W. G.; Cowtan, K. Acta Crystallogr. Sect. D: Biol.

Crystallogr. 2010, 66, 486-501.
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Figure S1. *H NMR spectra of macrocyclic f-sheet peptides at 2.0 mM at 298 K in DO at 500
MHz: 3 (tetramer predominates), 4 (tetramer predominates), 5 (tetramer predominates), and 6
(monomer predominates). The *H NMR spectrum of linear peptide 7 (1.2 mM at 298 K in D,O at
500 Mle) is provided for comparison, to show the spectrum of an unstructured QKLVFFAED
peptide.
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Figure S2. Downfield shifting of the *H NMR a-proton resonances of the tetramer of
macrocyclic B-sheet peptide 4 relative to linear peptide 7*. The *H NMR spectrum of 4 was
recorded at 2.0 mM in D,0 at 500 MHz and 298 K. Assignments of Lysis VS. LySig, Gluas Vs.
Gluyz, and GlIngs vs. Glngs are arbitrary.

Table S1. Magnetic Anisotropies of the 8-Protons of the 8-Linked Ornithine Turn Units of
Peptides 3-6 at 2.0 mM in D,0O at 298 K and 500 MHz

_ ®orn,® ®orny® _
peptide AS (ppm) AS (ppm) folding
3? 0.63 0.69 folded tetramer
42 0.60 0.69 folded tetramer
52 0.62 0.70 folded tetramer
6 0.46 0.34 partially folded monomer

Oligomer at 2.0 mM. ® Monomer at 2.0 mM. “Assignment of 6Orn1 VS. 6Orn2 is arbitrary.

S7



o ppm
4.2 o 4 . 0y
%)HTN@\)LN,N% +3.8
o :‘H
¢ 3 ae [
o Hao
+4.6
4.2
- 50 HaoH,-V, o e
+54
5.0
L ppm ‘ ‘ ‘ : : : ‘
8.8 8.4 8.0 ppm

Figure S3. Selected expansions of the NOESY spectrum of macrocyclic 3-sheet peptide 3 at 2.0
mM in D,0 at 500 MHz and 298 K. Key intermolecular interstrand NOEs associated with
dimerization are highlighted in red; key intramolecular interstrand NOEs associated with folding
are highlighted in blue.
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Figure S4. Selected expansions of the NOESY spectrum of macrocyclic 3-sheet peptide 4 at 2.0
mM in D,0 at 500 MHz and 298 K. Key intermolecular interstrand NOEs associated with
dimerization are highlighted in red; key intramolecular interstrand NOEs associated with folding
are highlighted in blue.
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Figure S5. Selected expansions of the NOESY spectrum of macrocyclic 3-sheet peptide 5 at 2.0
mM in D,0 at 500 MHz and at 298 K and 312 K. Key intermolecular interstrand NOEs
associated with dimerization are highlighted in red; key intramolecular interstrand NOEs
associated with folding are highlighted in blue.
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macrocyclic B-sheet peptide 3 (as the TFA salt)

molecular weight calculated for C1g3H155|N2gO31 ¢ 4CF3CO-5H (TFA salt of 3): 2836.49
molecular weight calculated for C1g3H155IN2gO34 (free base of 3): 2380.39
exact mass calculated for C493H455IN26034 (free base of 3): 2379.04

Analytical RP-HPLC of macrocyclic p-sheet 3

mAU

600 |

400

8.233

200

-200

Signal 1: VWDl A, Wavelength=214 nm
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *s [mAU ] %
ittt Bttt | ====]======= | === | === | ======== |
1 8.233 MM 0.2195 3995.70361 303.33344 100.0000

Totals : 3995.70361 303.33344
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Macrocyclic p-sheet peptide 3

TOF MS ES+
1004 (249.0185 3.34e3
MS (ESI) of macrocyclic f-sheet peptide 3
[M+3H]** calculated m/z for
[M+2H]?* : 1190.52
794.3451 [M+3H]®* : 794.01
|_794.6811 [M+4H]* : 595.76
[2M+3H]** : 1593.69
[2M+5H]%* : 952.62
[M+5H]5*
795.0171
< 794.0167 [M+2H]2+
593.2794 1191.5146
795.3531
281.0467 596.0115 1192.0083
965160 801.6849 1190.5183
301.1353 517 2500 ' 1192.5205
i 596.7682 953.2193 [2M+3H]3*
809.3447 1202.5105
788.3473
1587.9944
. ]
LIS S B ISR BNl SR IS UM B SULILLE e sl 114
1000 1200 1400 1600 1800 2000
TOF MS ES+
- 794.3451 2.62e3
100 794.6811
[M+3H]?*
7900167 | [| 7950171
=
795.3531
[M+Na+2HJ?*
7956893 801.6849 [M+K+2H]*
3+
U 796.0181 AR || 2005 e [M+Na+K+HJ*
: 807.0031 +Na+K+
802.6826
806.6720 809.0132
814.3329
05 T T T T T T T T T T T T T T T T m/z
792 794 796 798 800 802 804 806 808 810 812 814 816
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Macrocyclic -sheet peptide 3

TOF MS ES+

100- 11915146 1.36e3

[M+2H]?*

[2M+4H]*

1192.0083
L
1190.5183
1192.5205
[M+Na+H]*
[2M+Na+3H]** [2M+K+3H]*
1193.0237
12025105
1196.7679
12015095 1202.9973

0 T T T T T T T T T T T T T T T T T T T T T T T m/z
1188 1190 1192 1194 1196 1198 1200 1202 1204 1206 1208 1210

TOF MS ES+
100~ 596.0115 933
596.2637
[M+4H]*
595.7658
596.5160
B
596.7682
597.0142

0 m/z

5é6 5é7 5é8 5;)9
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Macrocyclic p-sheet peptide 3

[2M+3H]?*
TOF MS ES+
_ 1587.9944 123
100 1588.3108
1587.6671
1588.6486
1589.0181
x4
1587.3506
1589.3348 [2M+Na+2H]*
1595.6761
1594.9674.
1584.7980 1587.0023 1591 9543 1594.6501
l 1597.3798 1600.6841
T T T T T T T T T T T T T T T T T T — m/z
1584 1586 1588 1590 1592 1594 1596 1598 1600 1602
TOF MS ES+
1004 953.2193 411
953.4155
953.0231 [2M+5H]%*
953.6201
953.8164
952.8187
=
954.0126
954.2172 [2M+K+4H]*>*
952.6224
960.8064
961.2251
956.0180 957.8204 960.4124
0 T T T T T T T T T T T T m/z
951 952 953 954 955 956 957 958 959 960 961 962
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1D '"H NMR spectrum of macrocyclic f-sheet 3

2 mM in D,0, 500 MHz, 298 K

tetramer predominates
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2D TOCSY spectrum of macrocyclic 3-sheet 3
2 mMin D,O, 500 MHz, 298 K

150-ms spin-locking mixing time

tetramer predominates
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2D NOESY spectrum of macrocyclic $-sheet 3
2mMin D,0O, 500 MHz, 298 K

200-ms spin-locking mixing time

tetramer predominates
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2D DOSY spectrum of macrocyclic p-sheet 3
2mMin D,0O, 600 MHz, 298 K
tetramer predominates

HOD

\ \ \ \
8 6 4 2

Calculation for peptide 3 at 2.0 mM

DCiop = 19.0 x 10" m%s?
log DCyop = -8.721

For peptide 3 tetramer, log DC (m?/s) = -9.99(4), DC = 10** m%s =10.1 x 10" m%s =10.1 x 107 cm%s

? Longsworth, L. G. J. Phys. Chem. 1960, 64, 1914-1917.
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macrocyclic B-sheet peptide 4 (as the TFA salt)
molecular weight calculated for C493H156N25034 * 4CF3CO,H (TFA salt of 4): 2710.59

molecular weight calculated for C493H156N2034 (free base of 4): 2254.50
exact mass calculated for C493H156N26031 (free base of 4): 2253.14

Analytical RP-HPLC of macrocyclic 3-peptide 4

mAU ]
350 b

8-318

300
250

200

150

100

50| g
1 D
1 (oo}
0]
s S S S
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *s [mAU ] %

e Lt B | == m - R |=-mmm-m- |
1 8.318 Vv 0.2395 6692.11328 356.28714 95.1129
2 8.806 VvV 0.1819 343.85294 23.96618 4.8871
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Macrocyclic p-sheet peptide 4

[M+3H*
TOF MS ES+
100~ 752.3950 5.39e3
[752.7291

MS (ESI) of macrocyclic p-sheet peptide 4 calculated m/z for
[M+2H]?* : 1127.57

[M+3H]* : 752.05
752.0681 [2M+3H]** : 1503.10
[2M+5H]* : 902.26

| 753.0707
234.1298 [M+2H]?*
] 1128.0854
| _1128.5024
249.0185 753.4051
564.5471
564.3016 7507350  1127-587%129 0900
L 760.0644  1103.6147
430.9157
760.4003 1129.5983

902.8849
1007.6409

[2M+3H]*
1139.0802

1200.6007  1504.1001

0- R AN B SUL L e U s sl 11174
200 400 600 800 1000 1200 1400 1600 1800 2000
[M+3H]*
TOF MS ES+
100, 7523950 5.39e3
752.7291
752.0681
753.0707
=2
753.4051 M+K4+2HT
+K+ +
[M+Na+2HP* | ]
759.7359
753.7395 760.0644 [M+2N8+H]3+
760.4003
754.0668 767.0610
757.0808 7677287 1[4:3918
0 T T T T T T T T 7 T T T m/z
750 755 760 765 770 775 780 785 790 795 800 805
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Macrocyclic p-sheet peptide 4

TOF MS ES+
100 1128.0854 2.54e3
1128.5924
[M+2H]>*
[2M+4H]*
1 1127.5874
1129.0909
= -
11295083 [M+Na+H]*"
[2M+2Na+2H]**
[2M+Na+3H]*
1139,0802
1130.0878
_ 1138.5887
1133,8394 1140.0817
] /J 1133.3311
G T T T T T T T T T T T T T T T T T T T T T m/Z
1126 1128 1130 1132 1134 1136 1138 1140 1142 1144 1146
TOF MS ES+
1001 1504.1001 291
1503.7715
1504.4391
[2M+3H]**
1504.7678
1503.4530
O\C’ -
1505.1171 [2M+Na+2H7]*
1505.4357 1511.4427 o
1503.1040 1511.7516 [2M+2Na+H]
1505.7747 1510.7633 | ||[ 1512.1018
15187412
1500.6920 1507.7178 1512.7506 4240 4401 || 1519.0614
1498.7021 1514.6879 1523.7511
m/z

' 1498 ' 1500 1502 1504 1506 1508 1510 1512 1514 1516 1518 1520 1522 1524 |
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Macrocyclic p-sheet peptide 4

[2M+5H]s*
TOF MS ES+
100- 902.8849 509
902.6859
903.0838
902.4790 903.2828
903.4818
X1 J U
903.6808
902.2801
905.4731
901.4609 907.0837 907.4826
0 T T T T T T T T T m/z
901 902 903 904 905 906 907 908 909
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1D "H NMR spectrum of macrocyclic f-sheet 4
2mMin D,O, 500 MHz, 298 K
tetramer predominates

Assignments of Lys, vs. Lys, ., Glu,, vs. Glu,,, GIn ; vs. GIn ., and Orn, vs Orn, are arbitrary
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2D TOCSY spectrum of macrocyclic f-sheet 4
2mMin D,O, 500 MHz, 298 K
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2D TOCSY spectrum of macrocyclic $-sheet 4
2 mMin D,O, 500 MHz, 298 K, 150-ms spin-locking mixing time
tetramer predominates

Glu,, vs. Glu

Assignments of Lys,, vs. Lys

16 230 GInys vs. GIn, ., and Orn, vs Orn, are arbitrary
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2D TOCSY spectrum of macrocyclic $-sheet 4
2 mMin D,0O, 500 MHz, 298 K, 150-ms spin-locking mixing time
tetramer predominates

Assignments of Lys, vs. Lys q, Glu,, vs. Glu,,, GIn,, vs. GIn,,, and Orn, vs Orn, are arbitrary
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2D NOESY spectrum of macrocyclic -sheet 4
2 mMin D,O, 500 MHz, 298 K
200-ms spin-locking mixing time
tetramer predominates

Assignments of Lys,, vs. Lys
GIn,, vs. GIn

Glu,, vs. Glu
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2D NOESY spectrum of macrocyclic -sheet 4

2 mMin D,0, 500 MHz, 298 K, 200-ms spin-locking mixing time

tetramer predominates

Assignments of Lys vs. Lys,, Glu,, vs. Glu,,, GIn,; vs. GIn ., and Orn, vs Orn, are arbitrary
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2D NOESY spectrum of macrocyclic -sheet 4
2 mMin D,0O, 500 MHz, 298 K, 200-ms spin-locking mixing time
tetramer predominates

Assignments of Lys vs. Lys,,, Glu,, vs. Glu,,, GIn; vs. GIn,,, and Orn, vs Orn, are arbitrary
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2D NOESY spectrum of macrocyclic f-sheet 4
2 mMin D,O, 500 MHz, 298 K, 200-ms spin-locking mixing time
tetramer predominates

Assignments of Lys vs. Lys,, Glu,, vs. Glu,,, GIn ; vs. GIn,,, and Orn, vs Orn, are arbitrary
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2D DOSY spectrum of macrocyclic p-sheet 4
2 mMin D,O, 600 MHz, 298 K
tetramer predominates

I I I I J J
8 6 4 2 F2 [ppm]

Calculation for peptide 4 at 2.0 mM

DCjiop = 19.0 x 10 m%/s®
log DCyop = -8.721

For peptide 4 tetramer, log DC (m /s) =-9.98(8), DC = 10 m*s =10.3 x 10" m¥s =103 x 107 cm?/s

* Longsworth, L. G. J. Phys. Chem. 1960, 64, 1914-1917.
S30
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H H H H H
R
H3N\_)LN N%N&TN%N&TN%N&TN i N/HTN\QHZ
H2C H O Kis H O Tus H O Yz d O Ex 7 O CH;
HC O [ ExO | O § VigO | KigO [ CH
H,C. N )H(N N_ N_ N
N N N N N
H TO]AH H \[(\H \HAH

macrocyclic f-sheet peptide 5 (as the TFA salt)
molecular weight calculated for C4goH154N2033 * 4CF3CO,H (TFA salt of 5): 2728.56

molecular weight calculated for C49oH154N26033 (free base of 5): 2272.47
exact mass calculated for C4goH454N26033 (free base of 5): 2271.12

Analytical RP-HPLC of macrocyclic 3-peptide 5

mAU 3
A =}
N
800 |
700
600
500
400
300
200
100
0 :
T T T T ‘ T T T ‘ T T T ‘ T T T ‘ T ‘ ‘ ‘ ‘ ‘ T ‘
0 2 4 6 8 10 12 14 16 18 min

Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *s [mAU ] %
e e e | == |==mmmmm - |- |
1 7.938 vV 0.1715 1.17436e4 906.91034 100.0000

Totals : 1.17436e4 906.91034
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Macrocyclic 3-sheet peptide 5

[M+3H]**
TOF MS ES+
100 758.3640 2.46e3
MS (ESI) of macrocyclic B-sheet peptide 5 calculated m/z for
[M+2H]? : 1136.56
I758.6996
249.0143 [M+3H]* : 758.04
7500383 [2M+3H]** : 1515.08
[2M+5H]* : 909.44
[M+2HP2*
J759.0424 1137.0431
[1137.5524
=1 593.2729
[2M+5H]5*
1136.5519
4272060 15937682 [1138.0526
569.0304
l594.2863
[1138.5529 [2M+3H]3+
1142.8018 1516.0486
1148.0454
T e -L T T Y T T T T T T T T m/z
900 1000 1100 1200 1300 1400 1500 1600 ~ 1700 ~ 1800 1900
TOF MS ES+
100~ 758.3640 2.46e3
[M+3H]*
758.6996
758.0358
759.0424
=
759.3782 [M+Na+2H]3+
[M+K+2H]*
759.7139 765.7045
765.3675 766.0344 [M+2Na+H]3+
760.0352 766.3716 771.0273
771.6967 773.0290
m/z

0
756 757 758 759 760 761 762 763 764 765 766 767 768 769 770 771 772 713 774 775 776
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Macrocyclic 3-sheet peptide 5

[M+2H]2+ TOF MS ES+
1137.0431 E
100- [2M+4H]4+ 1.64e3
1137.5524
1136.5519
1138.0526
=<
1138.5529 [2M+Na+3H]4+ [M+Na+H]2+
[2M+K+3H])*  [2M+2Na+2H]*
1139.0536 1142.7930
1142.3005 1143.2944 1148.0454
1147.5431
T T T T T T T T T T T T T T T T T ™ m/z
1135 1136 1137 1138 1139 1140 1141 1142 1143 1144 1145 1146 1147 1148 1149 1150 1151 1152
[2M+3H]3
TOF MS ES+
100- 1516.0486 292
1515.7188
1516.3890
1515.3888 1516.7087
g

1517.0491

[2M+Na+2H]**

1515.0588 1517.3793
1523.3584

1517.7197 1522.6969

1524.0615

1522.3765
15195465
1524.4027 4555 7162

C T T T T T T T T T T T T T T T T T m/Z
1512 1513 1514 1515 1516 1517 1518 1519 1520 1521 1522 1523 1524 1525 1526 1527 1528
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Macrocyclic B-sheet peptide 5

1004

%

TOF MS ES+
909.8458
[2M+5H]%* 633
910.2453
909.6461
910.4451
910.6529
909.4464
910.8447
911.0366 [2M+K+4H]5+
908.7117 917.6437
912.6601 917.2426 918.0369
914.4372
921.6596
T T T T T T T T T T T T T T m/z
909 910 911 912 913 914 915 916 917 918 919 920 921 922 923
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1D "H NMR spectrum of macrocyclic f-sheet 5
2 mMin D,0O, 500 MHz, 298 K
tetramer predominates

Assignments of Lys  vs. Lys, ., Glu,, vs. Glu,,, GIn,; vs. GIn,, and Orn, vs Orn, are arbitrary
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2D TOCSY spectrum of macrocyclic -sheet 5

2 mMin D,O, 500 MHz, 298 K
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2D TOCSY spectrum of macrocyclic $-sheet 5
2 mMin D,0O, 500 MHz, 298 K

150-ms spin-locking mixing time

tetramer predominates

Assignments of Lys  vs. Lys,, Glu,, vs. Glu
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2D TOCSY spectrum of macrocyclic f-sheet 5
2mMin D,0O, 500 MHz, 298 K

150-ms spin-locking mixing time

tetramer predominates

Assignments of Lys  vs. Lys,, Glu,, vs. Glu,,, GIn,; vs. GIn,,, and Orn, vs Orn, are arbitrary
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2D NOESY spectrum of macrocyclic 3-sheet 5
2mMin D,0O, 500 MHz, 298 K
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2D NOESY spectrum of macrocyclic $-sheet 5
2 mMin D,O, 500 MHz, 298 K

200-ms spin-locking mixing time

tetramer predominates

Assignments of Lys, vs. Lys,, Glu,, vs. Glu,,, GIn,; vs. GIn,, and Orn, vs Orn, are arbitrary
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2D NOESY spectrum of macrocyclic $-sheet 5
2 mMin D,O, 500 MHz, 298 K

200-ms spin-locking mixing time

tetramer predominates

Assignments of Lys, vs. Lys,, Glu,, vs. Glu,,, GIn,, vs. GIn,, and Orn, vs Orn, are arbitrary
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2D NOESY spectrum of macrocyclic 3-sheet 5
2 mMin D,O, 500 MHz, 298 K

200-ms spin-locking mixing time

tetramer predominates

Assignments of Lys, vs. Lys,, Glu,, vs. Glu,,, GIn,; vs. GIn,, and Orn, vs Orn, are arbitrary
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2D DOSY spectrum of macrocyclic p-sheet 5
2 mMin D,0O, 600 MHz, 298 K
tetramer predominates

HOD

IR | B

ﬁ

\ \ \ \
8 6 4 2

Calculation for peptide 5 at 2.0 mM

DChiop = 19.0 x 10 m%s?
log DCyop =-8.721

For peptide 5 tetramer, log DC (m%/s) =-9.97(0), DC =107 m%s =10.7 x 10" m%s=10.7 x 107 cm%/s

 Longsworth, L. G. J. Phys. Chem. 1960, 64, 1914—1917.
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O Qs O Ly O Yo O Sy O Doy
HaNT N\)LN)\[TN\)LN&TN\)LN&TN\_)LN)\[(N CH,
H,C H O Kig "0 Vi H O Fy H o ExH o ¢H2
HC Oy B O O g Ve Q §/ KieQ | CH
H,C N N N )J\rN - N .
N N N N N NH
TN NN TN Y 0 NHs
Doy O O o O Ly O Qs O

macrocyclic B-sheet peptide 6 (as the TFA salt)

molecular weight calculated for C4g3H156N26033 * 4CF3CO5H (TFA salt of 6): 2742.59
molecular weight calculated for C4g3H156N26033 (free base of 6): 2286.50
exact mass calculated for C4g3H156N26033 (free base of 6): 2285.13

Analytical RP-HPLC of macrocyclic 3-sheet 6

mAU

6.856

2500

2000

1500

1000

500

Signal 1:VWD1l A, Wavelength=214 nm

| Peak| RT | Type | Width | Area |Height | Area % |
[ # | [min] | | [min] | mAU*s [ [mAU] | |
| === === | -——————- | —===——= | —======== | ——=———- | —====——= |
| 1] 6.856|VV | 0.108| 23348.0211100.000| 100.000]
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Macrocyclic 3-sheet peptide 6

[M+3HP>*
TOF MS ES+
763,105 .
1007 762.779 14564
/63.449 MS (ESI) of macrocyclic B-sheet peptide 6 calculated
m/z for
[M+2H]* : 1143.57
[M+3H]*" : 762.71
[M+4H]* : 572.28
[2M+5H]F* : 915.05
I763.793
[M+2H]?*
1144.136
1 1144.647
[M+4H]4+ 1143.639
572.606 1764.130
770.454
572,359 aco . 145,140
072 [2M+5H]?
915,535
p/.107 915.334915.936
249,073 [1145.651
573.360 775.778 149,652
301,103 sosezt’ | 777786 ’
1372.957
L At s e s s e e AT st et 1 L#“. P —t— T2
200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 ~ 1700 1800 1900
[M+2H]2*
TOF MS ES+
100 - 1144.136 8.57e3
1144.647
1143.635
[2M+4H]*
=4
1145.149
1145.651 4
[2M+Na+3H]*™ [M+Na+HJ*
1146.162 1149.652
1149.401 1155.146

T T T T T T T T T T T T T T T T T T T T T T T r m/z
1136 1137 1138 1139 1140 1141 1142 1143 1144 1145 1146 1147 1148 1149 1150 1151 1152 1153 1154 1155 1156 1157 1158 1159
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Macrocyclic 3-sheet peptide 6

[M+3H]3*
TOF MS ES+
763.105
100 762.776 14964
763.449
763.793
<
3+
764.130 [M+Na+2H]
770.454
770123 | 770.792
764.466
771123
[M+K+2H]**
764.796 775.778
757.125 6 '\ 776118 777.786
754 755 756 757 758 759 760 761 762 763 764 765 766 767 768 769 770 771 772 773 774 775 776 777 778 779 780
[M+4H]*
S TOF MS ES+
100- 572.606 5.10e3
572.359
572.859
= 573.107
573.360
U v 573.614 [M+Na+3H]* [M+K+3H]**
582.101
578.107
577.853  578.356 581.845 , 582.350
0 miz

568

569

570

571

572 573 574 575 576 577 578 579 580 581 582 583 584
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1D "H NMR spectrum of macrocyclic f-sheet 6
2mMin D,O, 500 MHz, 298 K
monomer predominates C
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2D ROESY spectrum of macrocyclic $-sheet 6

2mMin D,0O, 500 MHz, 298 K
150-ms spin-lock mixing time
monomer predominates
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2D DOSY spectrum of macrocyclic p-sheet 6
2mMin D,O, 600 MHz, 298 K
monomer predominates

HOD

Lo

| WI Ll MWW |“

F1 [log(m2/s)]

-9.0 -9.5 -10.0

- 8.5

\ \ \ \
8 6 4 2

Calculation for peptide 6 at 2.0 mM

DCyop = 19.0 x 10" m?/s?
log DCyjop =-8.721

For peptide 6 tetramer, log DC (m?/s) =-9.76(0), DC =10°""m%s =17.4 x 10" m*s =17.4 x 10”7 cm?/s
? Longsworth, L. G. J. Phys. Chem. 1960, 64, 1914-1917.
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